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n hopper leading to a weighing seale located just below. 
The second bucket of ea{"h pair is dumped when it 
reaches the hopper of a second scale. a little fl,,·ther 
along. The empty buckets then descend in a seeolld 
tower to a point a few feet a bove the deck. then tranl 
to a point above the stern compartment. into which 
they des(,end to the level of the passageway. In this 
compartment the links which carry the buckets. form· 
ing an endless chain. engage with a heavy sprocket 
wheel. which is driven by gearing from the engine. 

POWEll l:t:QI'IHEIl. 

The work done by the engine when the barge is 
delivering coal at the rate of 125 gross tons per 
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scale rotates through an angle of 90 degrees, and 
dumps its coal into the hopper below, whence it slides 
through the telescopic tubes to the coal bunker in the 
steamer. The coal having fallen out of the scale, the 
co un terweight brings the rotating cylinder back to 
its highest position. with the next compartment in 
place to receive coal, and with the cutting·off knife 
thrown back from the descending stream. A mechan
ical counting device on each scale registers the num
ber of dumps. and th6! record is repeated by means of 
an electric connection to a register on the deck. 

The barge being supplied with two scales, and run
ning at the rate of 125 gross tons per hour, each scale 
will be dumped 250 times in a hour, or a little over 
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tialf Cross Section. Part longitudinal Section. 

8,095.819 yen; and Belgium. Ul4V.253 yen. In 1893 
the United States supplied 7 per cent. Germany 9 ·per 
cent, and the United Kingdom 32 pel' cent of the total 
imports into Japan; in 1900. the United States sup 
plied 21 per cent, Germany 10 per cent. and the United 
Kingdom 25 per cent. Going still further back, it may 
be said that in 1881 the United States supplied 6 per 
cent and the United Kingdom 52 per cent of Japan's 
imports; while, as above indicated, the United States 
now supplies 21 per cent and the United Kingdom 
25 per cent. 

The enormous increase in our exports to Japan since 
1893 is distributed among a large number of articies. 
The Japanese figures show that imports of sole leather 
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FIG. (i.-OPERATING MECHANISM OF BIN GATES. FIG. 8.-SECTION AT TOP OF TOWER. 

hour is that of elevating this coal from the level of 
the track in the bottom to the level of the track abol'e 
the scales. a distance of 75 feet. or 125 X 2240 X 75 �� 

21,000.000 foot pounds. which is equivalent to 10.6 
horse power. besides the overcoming of the frictional 
resistance of the moving buckets, links and gearing, 
which is about 1 horse power. A trifling amount of 
power of the engine is also used in operating the 
horizontal shaft which actuates the rotating pickers 
in the bins. The boiler furnishes steam for the engine. 
for the hydraulic pump which supplies water under 
pressure to the hydraulic cylinder used for moving 
the gate valves under the coal bins. and to the hydrau
lic cylinder under the movable floor sections. 

The steam engine is an ordinary slide· valve engine 
with cylinder 8 inches in diameter and 10 inches 
stroke. Its speed when moving 125 tons of coal per 
hour averages 200 revolutions per minute. but it has 
been run as high as 250 revolutions. ,With boiler pres· 
sure at 60 pounds and 200 revolutions per minute. cut
ting off at three·quarter stroke it will develop about 
13 horse power. The boiler is a vertical tubular, 58 
inches diameter with 5·foot 6·inch tubes. and is rated 
at 50 horse power. 

ACTOlIATH' !;(,ALE. 

The automatic scale is a remarkably efficient piece 
of mechanism. It consists of a rotating cylinder 
divided by sheet·steel partitions into four quadrantal 
sections or compartments. each capable of holding t.4 
ton. or [;60 POllllds of coal. In its normal position for 
receiving coal the partitions stand at an angle of 45 
degrees with the vertical. so that the opening of one 
of the compartments is directly upward. The whole 
weight of the cylinder. together with the coal that 
may be in one compartment. is carried on two journals, 

four times per minute, thus allowing ample time for 
filling without shock. The accuracy of the scale is 
quite remarkable. Repeated tests under the most rapid 
conditions of working have shown that its mean error 
does not exceed a quarter of 1 per cent. Its durability 
has also been thoroughly tested; the two scales on 
the barge. after a year's use. are apparently as good 
as new, and have thus far required no repairs. 

This automatic weighing' and registering of the 
amount of coal delivered by the barge is a matter of 
considerable importance to steamship owners. By the 
ordinary methods of obtaining coal. they must accept 
the weights given by the coal operators. and they 
have no satisfactory check upon the accuracy of these 
weights. 

After the coal leaves the scales it slides down the 
telescopic chutes into the bunkers. where it is taken 
care of in the usual manner by the trimmers. By the 
use of a flexible end to the chute it is easy to carry 
the coal into any corner of the bunker, and thus 
gl'eatly diminish the trimmers' labor. 

The whole crew of the barge consists of six men
namely, the captain. who handles from the deck the 
levers operating all the machinery; the engineer and 
fireman; a man at the overhead winch to handle the 
chutes; a man to oversee the filling of the bunkers; 
a man in the scale house, who acts as a lookout, and 
the cook. 

TRADE WITH JAPAN. 

TIlE remarkable growth in the exports of the United 
States to Japan and in the rank which she now holds 
in supplying the imports of that prosperous and rapid
ly developing country is shown by some figures just 
compiled by the Treasury Bureau of Statistics. The 
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Side r::levatlon. Part Vertical SectIon. 

FIG. 7.-GRAVITY BUCKET. 

the boxes of whil'h are movable verti('ally a distance 
of 3 illl'hes hetween guides. the bearing of the boxes 
on the vertical guides being a set of fOllr wheels. to 
diminish friction. The weight of each of these boxes 
is supported by we11-made and nearly frictionless 
chain. carried over two ball-bearing pulleys to a heavy 
counterweight. as shown in the cut. These ball-bear
ing pulleys take the place of the knife-edge pivots of 
ordinary scales. They are inclosed in dust-proof cas· 
ings. 

The angle of the hopper delivering coal to the scale 
is such that the coal slides down it at a moderate 
rate and the edge of the hopper is so close to the scale 
that when the compartment of the scale is full the 
coal is blocked in the hopper. and there is no coal 
falling through the air. The instant that there are 
560 pounds of coal in the scale the counterweight is 
overbalanced. and the scale begins to descend. a knife 
actuated by a heavy weight suddenly cuts off the de· 
scending stream of coal. a lfltch is thrown open. the 

Japanese statistical report. entitled "Annual Return 
of the Foreign Trade of the Empire of Japan." has 
just been received by the Treasury Bureau of Sta
tistics. and presents the details of the imports and 
exports of Japan in the calendar year 1900. It shows 
that the imports from the United States have grown 
from 6.000.000 yen in 1893 to over 60.000,000 yen In 
1900. and that the United States, which stood sixth 
in rank in the list of countries from which Japan 
drew her imports in 1893. is now second in the list, 
being only exceeded by Great Britain. In 1893 
the imports into Japan from Great Britain were 
valued at 27.929.628 yen; those from China. 17,095.074 
yen; from British India. 8.679,029 yen; from Hong
kong. 8.268.071 yen; from Germany, 7.318.133 yen; and 
from the United States. 6.090.208 yen. In 1900 the 
list stood: From the United Kingdom. 71.638.219 yen; 
from the United States. 62.761.196 yen; China. 29.-
960.740 yen; Germany. 29.199.695 yen; British India, 
23,516,350 yen; Hongkong, 10,659,855 yen; France, 
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from the United Sqttes have increased from 133.567 
yen in 1893 to 782,862 yen in 1900; leather. other than 
sole, from 41.014 yen in 1893 to 185.855 yen in 1900; 
nails, from 20,204 yen to 1.422.655 yen; iron pipes. 
from 20.414 yen to 1,240.020 yen; paraffin wax. from 
97.651 yen to 440.858 yen; timber. from 16.717 ypn 
to 363.929 yen; electric light machinery, from 99.253 
yen to 478.215 yen. In a large number of cases the 
import list of 1893 makes no mention of certain 
articles imported from the United States which in 
1900 show large importations. 

__ 00 _______ _ 

THE SYNTHESIS OF COAL. 

TIlE London Colliery Guardian says: "A step to
ward solution of the problem, synthesis of coal, ap· 
pears to have been made in a communication to the 
International Geological Congress in connection with 
the Paris Exhibitioni by M. Lemiere. chief engineer of 
the Montvicq Collieries. who attributes the formation 
of coal to a bacterian action exerted by the cellulose 
of plants, taken in connection with an unintentional 
experiment made by Prof. Arth. of the Nancy Univer
sity, under the following circumstances: A piece of 
sound lignum vitre was used for the footstep of a 12 
horse power turbine making 112 revolutions per min· 
ute, the whole of the revolving portion weighing about 
400 kilogrammes. Tue end of the shaft resting on the 
lignum vitre is of steel. and. without being actually im· 
mersed in water, the footstep is always damp. After 

FIG. D.-SKETCH SHOWING BARGE AND 
VESSEL. 

six months' working the bottom of the wood was found 
to be intact; but the upper portion. on which the tur· 
bine shaft rested. had become transformed into a black 
substance. readily b

'
reaking into small pieces with 

bright fracture. and having all the appearance of 
some mineral fuels. Analysis of this black substance. 
dried in the air. showed powdered coke 56.88 and 
humidity 2.74 per cent. while after desiccation in 
vacuo 3.9 per cent of ash. 4.86 of hydrogen and 69.76 
of carbon were found. By its composition and prop
prties. observes Prof. Arth. this black prorlurt may be 
placed between the lignites proper and the more recent 
coals rich in oxygen. to which latter it approximates 
by its calorific power." 
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